Endovascular repair of the ascending aorta: the last frontier?
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Starting at the infrarenal portion of the aorta, endovascular
aortic repair with stent-grafts has evolved to the therapy
of first choice for a variety of aortic pathologies and the
majority of patients (1-3). The endovascular revolution
has been galloping within two decades from the infrarenal
aorta towards the thoracic and thoracoabdominal aorta,
and has reached the aortic arch, with branched devices now
enabling total endovascular solutions (4,5). The ascending
aorta is anatomically the last frontier of the evolution of
endovascular aortic therapies.

Especially focal lesions, such as pseudoaneurysms and
penetrating aortic ulcers (PAUs) as presented in the present
paper, are amendable to endovascular exclusion by stent-
grafting (6). The authors have to be congratulated for treating
a group of eight patients, all considered at high risk for open
repair, with no mortality and 88% success (7/8 patients) in
exclusion of the lesions at 1-year follow-up (6). Five of the
eight patients presented with pseudoaneurysms following
cannulation of the ascending aorta for cardiac surgery,
meaning that the alternative would have been redo open
repair, that has been shown to carry an increased risk of
operative morbidity and mortality (7).

Stent-grafting of the ascending aorta [thoracic endovascular
aneurysm repair (I'EVAR)] is also very challenging though.
Due to the curvature of the aortic arch and the hemodynamic
forces in this aortic segment, TEVAR in the ascending aorta
is performed under induced hypotension, mostly by means
of overdrive pacing in order to achieve exact stent graft
placement (8,9). The proximal stent fixation is always close
to the coronary ostia and the aortic valve. The distal landing
zone can be extended, if there is need for overstenting of
the brachiocephalic trunk or even the left carotid artery, by
bypassing from the left carotid to the right carotid artery, or
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even from the left subclavian to the right carotid artery, as
in one case with a traumatic rupture of the brachiocephalic
trunk that we treated (Figure I). Obviously, focal lesions, such
as ulcers and pseudoaneurysms, as presented in this paper are
better to treat comparing to aneurysms or dissections, yet even
these procedures carry a relevant morbidity and mortality risk,
as seen previously (10,11).

Technical failure in this series was encountered in a patient
with PAU who required four endografts, each 45-mm long,
and still had a type 3 endoleak at the end of the procedure
and during follow-up. Although the authors state that there
is no dedicated device available for ascending TEVAR, in fact
the Zenith Ascending stent graft (Cook Medical, Denmark)
was specifically designed for use in the ascending aorta and
can be ordered as a custom made device. This stent is 85 mm
long with bare proximal and distal stents and a 65 mm
covered component. Due to its unique deployment
mechanism it can be precisely deployed in the ascending
aorta. Furthermore, it carries a soft flexible tip in order to
minimize valve trauma. This device was introduced 4 years
ago and has been meanwhile implantated >40 times for
various pathologies of the ascending aorta (personal
communication with Cook Medical, Denmark) with
promising initial results (12,13).

In summary, the authors of the present report
demonstrate not only the feasibility, but also the safety
and effectiveness of TEVAR in treating focal lesions of
the ascending aorta, yet only in a relative small group of
patients. This report, like others, is obviously limited by
the limited number of so far treated patients. For this
reason, open repair, even in cases of revision surgery, surely
remains the gold standard in the management of ascending
aortic pathologies. In individual cases with high or even
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Figure 1 Three-dimensional reconstruction of the postoperative
CT-angiography after left subclavian to right carotid bypass with
reimplantation of the left carotid artery and TEVAR (Cook Zenith TX2
TBE 42-81) of the proximal aortic arch and vascular plug (Amplatzer II)
in a patient with a traumatic rupture of the brachiocephalic trunk.

TEVAR, thoracic endovascular aneurysm repair.

prohibitive operative risk endovascular treatment can be
considered after multidisciplinary evaluation (among cardiac
and vascular surgeons, cardiologists, anesthesiologists),
ideally with dedicated stent grafts for the ascending aorta.
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